Original Article
Anemia is a major health problem that affects 25%-50% of the population of the world and approximately 50% of pregnant women, which is considered as a major issue. [8] This most common hematological problem in pregnancy is caused by iron deficiency, seen in 90% of cases. According to the World Health Organization (WHO) estimation, the prevalence of anemia in pregnant women is 14% in developed countries, it is 51% in developing countries, and it is 65%-75% in India. [9] During pregnancy, anemia increases four-fold from the 1 st to 3 rd trimester. [10] It is a well-known fact that in the mid-trimester there is a biological fall in hemoglobin (Hb) levels. [11] This drop is attributed to increases in plasma volume, and hence decrease of blood viscosity leads to better circulation in the placenta. [12, 13] As far, there were only a few studies on oral hygiene and Hb levels; hence, we aimed to assess the oral hygiene status and Hb levels in pregnant women and to compare each trimester and in each age group.
MaterIals and MetHods
A descriptive cross-sectional study was conducted on 1008 pregnant women of the age group 18-40 years who attended at the Government Maternity Hospital in Hyderabad. Ethical approval for the study was obtained from the Institute Ethical Committee (Reference No: ECR/267/ Inst/AP/2016). The study period was from April 2017 to June 2017. The detailed instructions were given verbally to each participant of the study, and a written informed consent was obtained.
The study population was categorized into three groups based on the age groups at 18-23 years, 24-29 years, and 30 years and above and trimesters as 1 st , 2 nd , and 3 rd . Full mouth examination was conducted, and detailed gingival and periodontal findings were recorded for each participant by a single independent dental professional. Each pregnant woman was examined for oral health status, which includes Greene and Vermillion's Oral Hygiene Index-Simplified (OHI-S) in 1964 [14] and Russell's periodontal index (PI) in 1956. [15] After recording the complete gingival findings, the blood sample was collected to evaluate the Hb levels according to Sahli's method. Participant with a history of diabetes mellitus, smoking, and other infection disease were excluded.
Statistical analysis
Data were analyzed using SPSS software, version 20 (IBM, Chicago IL, USA). Descriptive statistics such as mean, standard deviation, and percentage were used. The association was evaluated using Chi-square and one-way ANOVA. The correlation between Hb levels and oral health status in each trimester was analyzed. Any P < 0.05 was considered statistically significant.
results
Total 1008 participants were divided into 1 st trimester, 2 nd trimester, and 3 rd trimester and aged 18-30+ years old.
The mean OHI-S of 1 st trimester was 1.67 ± 0.57, 2 nd trimester 1.47 ± 0.50, and 3 rd trimester 1.49 ± 0.50. The mean PI varies in different trimester, and as follows, the mean of affected women in 1 st trimester was 1.67 ± 0.57, 2 nd trimester was 2.52 ± 0.81, and 3 rd trimester was 2.64 ± 0.81. The mean of OHI-S was 2.11 ± 0.51, which shows satisfactory oral hygiene. The mean OHI-S in different trimester was 1.67 ± 0.57 in 1 st trimester, 2.05 ± 0.51 in 2 nd trimester, and 2.13 ± 0.51 in 3 rd trimester [ Table 1 ].
There was a significant difference among the Hb levels and trimesters (P < 0.01) and among the bleeding on probing and age groups (P < 0.05) [ Table 2 ].
OHI-S and PI showed statistically significant difference with the trimesters (P < 0.08; P < 0.47) and not with the age groups. In addition, OHI-S and PI were significantly associated (P < 0.47) [ Table 3 ].
The results of the examination showed that 8.2% (n = 83) of the participants had good oral hygiene, 72.4% (n = 730) had fair oral hygiene, and 19.3% (n = 195) had poor oral hygiene.
Our results confirmed that in 1 st trimester, the mean of OHI-S, PI along with mean age (in years) are 1.66, 1.66, and 23.33, respectively, in 2 nd trimester, which indicates 2.05, 2.51, and 23.15 and in 3 rd trimester indicates 2.13, 2.64, and 23.05. Hence, the mean age of the three trimesters remains the same without any variations in the age groups [ Figure 1 ].
dIscussIon
Anemia is a global health problem noticed in diverse countries. According to the WHO, anemia is a condition in which the number of red blood cells or their oxygen carrying capacity is insufficient to meet physiologic needs, which vary by age, sex, it is a symptom of some underlying condition, which occurs at any phase of the life, but is more prevailing in pregnant women and young children. [16] According to the classification of the WHO, the normal range of Hb in males and females is 13.8-17.2 g/dl and 12.1-15.1 g/dl, respectively. The pregnant women are considered anemic when the Hb levels are <11.0 g/dl in the 1 st and 3 rd trimesters and <10.5 g/dl in the 2 nd trimester. [17] However, the Hb cutoff value for pregnant women is 11.5 g/dl. [18] During pregnancy, the growth of the fetus requires iron supplements and alter in the maternal blood volume, lead to decrease in Hb concentration in the first trimester, which further reduce during the second trimester and rise again during the third trimester. [19] Currently, the WHO has not recommended Hb cutoff points for anemia in any trimester. [20] In our study, Hb level cutoff value is Hb < 9.7 g/dL, which can predict iron deficiency anemia in the 2 nd and 3 rd trimester. [21] Maternal anemia is a risk factor for poor outcome of pregnancy. In India, the pregnant women were screened for early detection of anemia and for its beneficial management with iron therapy, which was considered as a vital role for antenatal care [22] because India contributes to about 80% of the maternal deaths caused by anemia in South Asia. [11] Our study confirmed that there was no significance difference in OHI-S and PI compared to Hb levels. However, Hari et al. stated that there was a correlation within hematologic levels with gingivitis and not with periodontitis at first-trimester pregnancy. [23] In addition to the assessment of health status through clinical measures, patient-based assessment of health status is essential to evaluate health. PI is used to determine the degree of destruction of periodontal tissue, due to the elevated levels of circulating estrogen, which leads to the prevalence of gingivitis and gingival hyperplasia during pregnancy. [24] Results of this study showed that the prevalence of periodontitis was high in all the trimesters, and the majority showed the beginning destructive of periodontal disease [ Figure 2 ].
Periodontal disease increases with the trimesters rather than the age groups in our study. The examined women who were beginning destructive of periodontal disease needs periodontal treatment includes scaling and root planning, which is considered safe during pregnancy and improves both maternal and neonatal health, and simple gingivitis needs oral hygiene instructions and professional prophylaxis.
As bleeding on probing is the most common dental problem and few studies reported to around 60%-70% of pregnant women, due to decreased immune response, hormonal fluctuations and changes in normal oral flora. [24] Our study showed that the majority were affected in 3 rd trimester, but in previous literature, it was mentioned that the possibility of bleeding on probing increased between the 1 st and 2 nd trimester. [25] The other oral changes which are seen in pregnancy include pyogenic granuloma, wherein our study, only one woman of all the examined had pregnancy growth. Pyogenic granulomas (pregnancy tumors) occur in about 1%-5% of the pregnant women. The pyogenic granuloma is caused by the dual action of local factors such as plaque leads to gingival irritation and sex hormones which increases angiogenesis. [26] It usually appears in first pregnancies during first and second trimester and may relapse after the child's birth.
Increased facial pigmentation begins during the first trimester. Kandan et al. reported that in 73% of pregnant women showed bilateral brown patches in the mid-face. The etiology is unknown but believed that this may be due to increase in the serum levels of estrogen and progesterone. [27] In our study, pigmentation was significant only with age groups but not with the trimesters, but in contrast, according to Dabette et al., there was a greater facial pigmentation in 2 nd trimester followed by 3 rd trimester. [28] Socioeconomic status is one of the possible factors for poor health and oral health outcomes. The results of the present study revealed an association between socioeconomic factors such as occupation, education, and dental hygiene. Due to the lack of accessibility to dental clinics and awareness to maintain proper oral health may indicate low socioeconomic status. Smoking, presence of local factors, obesity prior to pregnancy are other risk factors associated with periodontitis during pregnancy, which may be of greater risk when the disease is active because of alter exacerbation and remission of periodontal disease, reported in previous studies. [29] Despite their association, studies have demonstrated that pregnancy does not cause periodontitis but rather exacerbates preexisting periodontal conditions. Hence, the present study also showed there was a marked increase in the association between pregnancy and periodontal condition.
conclusIon
The study suggests that there was a significant correlation between OHI-S, PI, and Hb levels within the trimesters of pregnancy irrespective of the age groups and Hb levels. The oral hygiene of examined women was satisfactory but is more at risk of periodontal diseases. They need more dental care in maintaining the oral hygiene during their pregnancy. Despite, every pregnant woman should be given instructions to keep up the oral hygiene and encourage their visit to the dentist, thus establishing a personal sense of responsibility to attain and maintain optimum dental health.
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